The prefrontal cortex may be a promising target for transcranial magnetic stimulation (TMS) in the management of pain. It is not clear how prefrontal TMS affects pain perception, but previous findings suggest that ventral lateral and medial prefrontal circuits may comprise an important part of a circuit of perceived controllability regarding pain, stress, and learned helplessness. Although the left dorsolateral prefrontal cortex is a common TMS target for treating clinical depression as well as modulating pain, little is known about whether TMS over this area may affect perceived controllability. The present study explored the immediate effects of fast TMS over the left dorsolateral prefrontal cortex on the analgesic effects of perceived pain controllability. Twenty-four healthy volunteers underwent a laboratory pain task designed to manipulate perception of pain controllability. Real TMS, compared with sham, suppressed the analgesic benefits of perceived control on the emotional dimension of pain, but not the sensory/discriminatory dimension. Findings suggest that, at least acutely, fast TMS over the left dorsolateral prefrontal cortex may interrupt the perceived-controllability effect on the emotional dimension of pain experience. Although it is not clear whether this cortical area is directly involved with modulating perceived controllability or whether downstream effects are responsible for the present findings, it appears possible that left dorsolateral prefrontal TMS may produce analgesic effects by acting through a cortical perceived-control circuit regulating limbic and brainstem areas of the pain circuit. Ó
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Introduction
Control can be defined as ''the belief that one has at one's disposal a response that can influence the aversiveness of an event.'' [50] (p. 89). The relationship between perceived control and pain experience is quite complex, and analgesic benefits of perceived controllability appear to depend on the type of control one has as well as when the control is exercised relative to the aversive event. Knowing that one has a behavioral response available that can reduce event aversiveness lessens pre-event anxiety and anticipatory physiological arousal [21] , and can enhance tolerance to noxious stimuli [26] . In general, pain is perceived as less intense when someone can exercise some form of control over it [41, 45, 52, 53] . Pain that is perceived to be controllable results in altered activation in the anterior cingulate, insular, secondary somatosensory, and prefrontal cortices (including Brodmann areas 9, 10, and 46) [39, 44] . Wiech [53] found that perceived control over pain was associated with less pain and higher activation in dorsal anterior cingulate, right dorsolateral, and bilateral anterolateral prefrontal cortices. The role of the left prefrontal cortex in pain control is unclear [22] . However, there is evidence to support the concept that left prefrontal activation is negatively correlated with pain unpleasantness [35] , suggesting a possible governing role of the prefrontal cortex on the affective dimension of pain.
Transcranial magnetic stimulation (TMS) is a minimally invasive Brain Stimul technology that can alter cortical excitability in humans [6, 23] . As a whole, most TMS pain studies have focused on stimulation of the motor cortex and have found significant but
